INTRODUCTION
The proto-oncogene c-rel encodes a transcription factor of the Rel/NF-tcB family. The members of this family share a highly conserved 300 amino acid Nterminal domain, the Rel Homology Domain (RHD), involved in DNA binding, dimerization, nuclear localization, and interaction with inhibitory proteins *Corresponding author. of the ItcB family. Rel/NF-tcB proteins associate as homo-or heterodimers and bind a specific DNA sequence, the tcB motif, in the promoter of their target genes. Inside the Rel/NF-tcB family, two subfamilies of proteins can be defined based on the function of their C-terminal domains. The first one includes cRel, RelA, RelB, Dorsal, and Dif, which contain a transactivating domain in their C terminus. The second family is composed of the precursor proteins NF-tB 1 and NF-tB2, which contain ItB-like ankyrin repeats in their C terminus. NF-tB1 and NF-tB2 undergo a proteolytical processing that eliminates their ankyrin motifs and generates proteins p50 and p52, respectively. These mature p50 and p52 are able to homo-or heterodimerize with other members of the Rel/NF-tB family, thus becoming active transcription factors (reviewed in Miyamoto and Verma, 1995; Verma et al., 1995) .
In most cell types, Rel/NF-tB dimers are found in an inactive form sequestered in the cytoplasm by an ankyrin repeat protein of the ItB family. The IKB family is composed of ItBo, ItB/3, and Bcl3, as well as NF-tB1 and NF-tB2 precusors in their unprocessed form. The activation of the Rel/NF-tB proteins is regulated by a posttranslational mechanism, which includes the phosphorylation of the ItB inhibitor and its subsequent degradation, thus liberating the Rel/NF-B dimer, which can translocate into the nucleus (reviewed in Verma et al., 1995; Miyamoto and Verma, 1995 Bauerle and Henkel, 1994; Kopp and Ghosh, 1995) . The Rel/NF-B proteins are also involved in pathogenesis of the immune system. In humans, alterations at the rel locus have been found in follicular and diffuse large cell lymphomas (Lu et al., 1991) and amplifications of the c-rel gene have been detected in primary mediastinal thymic Bcell lymphoma (Joos et al., 1996) and in extranodal diffuse large cell lymphoma (Houldsworth et al., 1996) .
The expression of c-Rel has been widely described in the hematopoietic organs during mouse development. In the fetal liver, the c-Rel protein expression is restricted to hematopoietic precursor cells of the erythroid and B-cell lineage. In the spleen, c-Rel expression is also found in B cells. In the embryonic thymus, c-Rel is essentially detected in medullary epithelial cells and in some B cells, whereas thymocytes do not express any c-Rel protein. In the T-cell lineage, only mature helper and cytotoxic T cells of the lymph nodes express c-Rel Huguet et al., 1994) . Northern blot analysis revealed that c-rel is predominantly expressed in chick hematopoietic organs such as the bursa of Fabricius, the thymus, the spleen, and the bone marrow (Moore and Bose, 1989) . Moreover, the avian retrovirus Rev-T, bearing the v-Rel oncogene, causes fatal lymphomatosis in chicken (Sevoian et al., 1964; Olson, 1967) . The in vivo preferential target cells for Rev-T are immature and mature lymphoid cells expressing B-and T-cell determinants as well as myeloid cells (Lewis et al., 1981; Barth et al., 1990; Zhang et al., 1991) . In vitro studies also showed that the majority of v-Rel transformed hematopoietic cells bore lymphoid markers (Morrison et al., 1991) . More recently, a v-RelER fusion protein has been shown to transform an early progenitor of dendritic and neutrophil cells (Boehmelt et al., 1995) .
Altogether, these results prompted us to further investigate the relationships between c-Rel and hematopoiesis in chicken. We focused our study on the embryonic thymus that constitutes the primary site of T-cell development. Since the activity of the avian cRel is tightly dependent on interactions with the IBc inhibitor (Morrison et al., 1989; Davis et al., 1990; Kerr et al., 1991; Kochel et al., 1991; Hrdlickova et al., 1995; Schatzle et al., 1995) , we studied in parallel the expression of both genes and searched for the nucleocytoplasmic localization of the c-Rel protein, which gives evidence about its activation. (Simek and Rice, 1988) , is detected in the thymus at El5 and El9, although less intensely than in the spleen and the bursa of Van, 1996) .
In vitro experiments have demonstrated that in chicken, ItBc is able to inactivate c-Rel by sequestering it in the cytoplasm (Davis et al., 1990; Kerr et al., 1991) .
In conclusion, both avian and murine c-Rel proteins might be indirectly involved in T-cell maturation via their expression in antigen-presenting cells, but this expression seems restricted to epithelial cells in mouse, whereas it also extends to dendritic cells and macrophages in chicken. In contrast, the sole avian cRel protein might be also involved in early lymphopoiesis via its expression in proliferating lymphocyte precursor cells.
MATERIAL AND METHODS

Animals
Fertilized White Leghorn chicken eggs were incubated at 39C in a humidified chamber. The age of embryos is indicated as El, E2 E1 corresponding to 24 hr of incubation.
Histological Sections
Chick embryo thymuses at different developmental stages were dissected in PBS and fixed at 4C for 18 hr in 4% paraformaldehyde in PBS (NazHPO4-NaHzPO4, 0.1 M, pH 7.4), then dehydrated in ethanol and toluene, embedded in paraffin, and processed for 5-6-#m histological sections.
fragments of approximately 150 bases as recommended by (Cox et al., 1984) .
Isolation and Primary Culture of Macrophages and Dendritic Cells
The protocol was adapted from Oliver and Le . El9 thymuses were dissected, minced with scissors, and crushed through a fine nylon gauze, which retains connective tissue and epithelial cells. The collected cell suspension was rinsed in culture medium (RPMI 1640, 10% FCS, 1000 IU/ml penicillin, 1000 #g/ml streptomycin) and resuspended in 10% BSA (Sigma) 
